Surgical intervention as a means of attack in the treatment of both the benign and malignant forms of so-called essential hypertension has received active consideration in this country for the past several years. The experiences of the various workers are available in the literature and the types of operative procedures employed are more or less familiar to all. This work is now in its sixth year at the University of Michigan. All patients have been operated upon with resection of the splanchnic nerves and the lower dorsal ganglionated chain by the supra-diaphragmatic approach. The criteria of operability have been set forth in a previous communication by Dr. Peet. The time interval varies from six months to five years in the cases studied. It is obviously impossible adequately to discuss a subject of such proportions and with as many variants in a short paper. It is the purpose of this presentation to state the method of study and to record some of the information now available in an attempt to show that in a significant proportion of the cases -studied improvement has occurred and has been maintained. All of the patients included in this study were operated upon by Dr. Max M. Peet.
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The literature today is replete with dinical and statistical studies of many kinds and on a variety of subjects. As complete and convincing as some of them seem to be they unfortunately make some of us wonder just what methods were pursued and exactly what criteria were used from which deductions were made and conclusions drawn. To state these facts fully, then, becomes most important.
In our cases funds were available which enabled us to request the patients upon whom we had operated to return to the hospital entirely at our expense for complete check-up examinations. Accordingly, contact was made with each patient and his referring physician with this end in view. At the same time, the referring physician was asked to forward any available information from his observa-tions and to state frankly his opinion as to the value of the procedure in his particular case. We were fortunate in obtaining splendid cooperation from both patients and physicians. Approximately 70 per cent of the living patients returned, and what we considered to be reliable information was obtained in one or more phases in an additional 15 per cent. The returned patients were housed in rooms outside the hospital and examinations were conducted in the various outpatient departments.
Each patient was then subjected to a routine as follows: Complete and detailed pre-operative histories were personally retaken to obviate the use of general hospital case records as taken by a varied personnel and which at best may be said to be incomplete. This seemed to yield an index as accurate as could possibly be obtained regarding the known duration of hypertension, complete symptomatology, and the degree of incapacitation. Interval histories were recorded in detail. The various services of the hospital were asked to cooperate, and those studies which had been done pre-operatively were repeated for comparative purposes. The blood pressure was recorded in both the right and left arms while the patient was sitting, standing, and after being recumbent for from 10 to 15 minutes. These were repeated at least three times daily over a period of three days. The best available single figure for purposes of study was considered to be the arithmetical average of all readings. It is worthy of note here, that these pressures were measured, with but few exceptions, while patients were ambulatory and busily engaged with examinations in one clinic or another. It is also important to note that at least 90 per cent of the pre-operative pressures were recorded while on a regimen of strict bed-rest, largely because the majority of the patients were too ill or too uncomfortable otherwise to undergo the various studies.
The department of medicine re-examined, recorded pressures, and expressed an opinion in each case. Renal function studies, including urea clearance (Van Slyke), concentrating ability (Lashmet and Newburgh), Addis counts, and total protein in volumes per cent, ocular fundus examinations, orthodiagraphic measurements for cardiac size, electrocardiography, and auditory acuity, were all conducted by a highly trained personnel under supervision of heads of or associates of the respective departments.
As a result of this very intensive and comprehensive study a mass of detailed and specialized information was accumulated in both the pre-and post-operative phases in a large group of cases.
It was immediately obvious that such an enormous fund of information could not be adequately treated by ordinary methods. Consequently, virtually every detail of the data was codified and transferred to tabulating cards; these cards could then be manipulated mechanically.
In order to evaluate the results obtained it became necessary to establish certain criteria in each of the many phases of the investigation, both clinical and laboratory. Of necessity, these criteria are to a certain extent empirical in character and, on this basis, may be subject to criticism. However, they do not represent simply our own opinion; in each of the phases concerned the criteria were created by workers specializing in the pertinent field. They are as follows:
A change in blood pressure of at least 40 points systolic and 15 points diastolic was necessary before being regarded as significant. Any reduction less than this in both systolic and diastolic pressures was not considered an improvement.
Changes in vessels of the fundus were regarded as improved only when a complete return to normal status took place. Hemorrhages and exudates were regarded as improved, unchanged, or worse on the bases of the number present, whereas edema of the disc and retina was evaluated according to the degree of involvement.
A specific gravity of 1.029 or higher was regarded as representing normal concentrating ability; below 1.029 as reduced; and a change in specific gravity of three points or more was deemed necessary to be considered significant.
Seventy-five per cent or more was taken as the normal urea clearance, below this value as decreased; and a change of 15 per cent or more was regarded as significant.
Values for Addis counts were used as designated by the originator of the test.
Fifteen per cent above the predicted normal cardiac area was taken as evidence of enlargement; a change of 10 per cent or more was considered significant.
Electrocardiographic changes were evaluated on the degree of axis deviation and T-wave changes; these lend themselves to definite interpretation.
Ten decibels or more below the accepted audiometric standard of normal constituted decreased hearing for either range, with a necessary change of ten decibels or more to be of consequence.
Changes in symptomatology were necessarily determined on the basis of information submitted by the patient. To a large degree such information was tendered voluntarily. Incapacitation was judged on the basis of the amount of work the patient was able to do immediately prior to operation as compared to his working ability before the onset of any incapacitation. Postoperative changes were judged on a similar basis.
In each instance the evaluation in every phase of the investigation was made with the cooperation of the respective participating specialist. This approach seemed, as nearly as possible, to avoid all individual prejudice. In the data presented below it will be noted that in certain phases the proportion of cases without pertinent information may seem high. The primary reason is that whenever it seemed apparent that the available data were incomplete or possibly inaccurate they were deleted, even though such data indicated favorable results. Discussion: The data in Table I outline the total material. There were 9 operative deaths, with an operative mortality of 3.4 per cent, and 61 deaths occurred subsequently. This group is not dealt with here, but is being critically analyzed in all phases and will be dealt with in detail in subsequent papers. It indudes many of the earlier cases which were in far- Discussion: Since there exist differences in the postoperative time interval, it is of interest to note its distribution. Of importance is the following: There are only 19 cases which have not been followed for more than six months from the time of operation. The threemonth cases are shown, but are deleted from subsequent consideration. It is seen then that 43 cases have been observed for 3 years or more; 80 cases for 2 years or more; and 163 cases for 1 year or more. Discussion: The percentages in Table V, as in Table IV and subsequent tables, are likewise based on the number of cases which were abnormal prior to operation. A large proportion of the patients are seen to have had a decreased concentrating ability prior to operation, whereas a considerably smaller number exhibited decreased urea clearance values. Forty-four per cent are shown to have had improved concentrating ability, and 45 per cent an improvement in urea clearance values. The number of pre-operatively normal cases and pre-operatively decreased cases which remained unchanged can be noted. The number showing progression of decreased function is small. Table VI it is seen that 58 per cent of those with cardiac enlargement showed a decrease in the size of the heart and 48 per cent of those with pre-operatively abnormal electrocardiograms were improved. Of the 27 patients with hearts of normal size prior to operation, 25 remained normal and only two subsequently showed enlargement. All of the 28 patients with pre-operatively normal electrocardiograms remained normal. Discussion: Table VIII is designed to show maintenance of blood pressure reduction. The number of patients with reduced blood pressure on their first postoperative visit is seen to be 85. Seven reported at the end of six months, but have not been examined subsequently. Forty were examined for the first time after operation at intervals varying from 9 to 48 months, at which time the pressure was reduced. The distribution of the postoperative time intervals for this group is computed. Since the patients in this group have been examined only once, but many of them from a year to four years after operation, maintenance of their reduced pressure is only implied. Thirty-eight cases have been followed periodically. In five of these the reduction has not been maintained, the blood pressure originally lowered having subsequently risen. Maintenahce is definitely recorded in 33 cases followed periodically for from 9 to 60 months. In 32 of these the maintenance has continued for 12 months or more, and in 30 of the cases the reduction of blood pressure has maintained itself for 24 months or more. Discussion: Table IX is identical in plan with Table VIII and shows maintenance data for concentrating ability. It is seen that in 51 cases there was improved urinary concentrating ability on the first postoperative visit. Four of these patients were observed at six months and not seen subsequently. In 16 cases the time interval from operation to first visit varied from 9 to 42 months. Again in this group maintenance can only be implied. In only four of these cases was the time interval nine months, whereas in the remaining 12 it was 15 months or more. It was not maintained in ten instances, whereas in 21 cases maintenance through 24 to 60 months is observed. recorded. Improvement appears to have occurred in a significant proportion of the cases studied and also appears to have been maintained.
